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   Strategies for improving safety and health of ethnic minority construction 
workers 
 
 
Abstract 
 
The construction industry of developed countries such as the United Kingdom is facing a lack 
of new entrants and aging workforce. It is common for migrant workers or ethnic minorities 
(EMs) of the society to join the construction industry. Previous research studies show that the 
EMs are more prone to accidents. With an increasing involvement of the EMs in the 
construction industry, effective strategies for improving safety and health of the EM workers 
are urgently needed. The aim of this research is to evaluate various strategies for improving the 
safety and health of the EM construction workers. Twenty two face-to-face semi-structured 
interviews were carried out with safety professionals in Hong Kong followed by two rounds 
Delphi survey with 18 safety experts to verify the interview findings and rank the relative 
importance and effectiveness of the strategies. The research unveils fourteen strategies for 
improving the safety performance of the EM workers. The three most important ones identified 
were “provide safety training in EM native languages”, “government and industry associations 
should play an active role for promoting health and safety awareness of the EM workers” and 
“encourage the EM workers to learn local language”. These findings would help occupational 
health and safety experts and relevant stakeholders to design their strategies for improving 
safety and health of the EM workers which will ultimately improve overall safety performance 
of the industry. 
 
Keywords: Construction safety, Safety management strategies, Ethnic minorities, Hong Kong 
 
 
Introduction 
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The construction industry is often perceived as dangerous and laborious, making it difficult to 
attract new entrants. In many developed countries, jobs in the construction industry are often 
taken by the migrant workers or the ethnic minority (EM) workers. For example, an increasing 
number of the EM workers has joined the construction industry of Hong Kong to alleviate the 
labour shortage due to the roll out of ten major infrastructure projects (LegCo 2014). Most of 
the EM construction workers in Hong Kong are Nepalese, Pakistanis, Thai, and Filipino 
(Census and Statistics Department 2013, p.69). The percentage of the EM workers in the 
construction industry is expected to increase substantially due to the height of the infrastructure 
projects. 
 
Previous studies show that safety and health of these workers is an emergent issue to the 
construction industry (Bust et al. 2008; Toh and Quinlan 2009; Tutt et al. 2011; IOSH 21 
November 2014). For example, Dong et al. (2010) have found that the Hispanic construction 
workers in the US were more likely to have work related injuries than local non-Hispanics 
workers, after controlling age, gender, education and occupation. Similarly in Germany, foreign 
construction workers were four times more likely to be killed by falling objects than their local 
counterparts (Arndt et al. 2004). In Portugal, the fatality rate was 4% higher for non-Portuguese 
construction workers (European Working Conditions Observatory 2011). In Hong Kong, there 
has been an upward trend in the number of accidents to the EM workers in the construction 
sector (Chan et al. 2015). According to the Labour Department of Hong Kong (2014), the EM 
workers only accounted for 1.5% of the construction workforce in 2011; however, the fatal 
accidents of the EM construction workers accounted for 8.7% (N = 2) of the total fatal 
accidents in the construction industry in the same period (N = 23). These statistics revealed that 
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safety of the EM workers needs more attention. Although some leading contracting companies 
employing the EM workers have tried to implement some strategies for improving safety and 
health of these workers, these safety strategies vary and their effectiveness in improving safety 
and health of the EM workers is largely unknown. Contracting companies employing the EM 
workers and other relevant stakeholders would be interested to know what kinds of strategies 
would be particularly useful in improving safety and health of the EM workers so that efforts 
can be focused on those strategies making real impact on these workers.  
 
The aim of this study is to evaluate the strategies for improving safety and health of the EM 
workers in the construction industry. The objectives are to identify the strategies for improving 
the safety performance of the EM workers; and prioritize strategies based on their relative 
importance. This study contributes to helping occupational safety and health experts, project 
managers and relevant stakeholders to design effective strategies for improving the safety and 
health of the EM workers.  
 
A review of strategies for improving safety and health of the EM workers  
Previous research studies have revealed a number of safety and health problems pertinent to the 
migrant or EM workers including safety communication barriers, insufficient safety materials 
and training incomprehensible by migrant workers, etc. To address these safety and health 
problems of the EM workers, previous research studies have also suggested some strategies for 
improving the workplace safety and health of the EM workers (a summary of the strategies is 
shown in Table 1). However, most of the studies have not evaluated or validated the strategies 
they have proffered. What kinds of strategies would be more effective in improving safety and 
health of the EM workers and who should carry out these strategies are questions awaiting to be 
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answered. 
 
[Insert Table 1 here] 
 
On a construction site that has workers from different nationalities; several different languages 
may be spoken. Misunderstanding may arise from language differences between supervisors 
and migrant workers. To improve safety communication with the EM workers, Ling et al. (2009) 
advocated that effective communication should occur at site level. Site management staff 
should be able to communicate effectively with multi-cultural work crews. Miller et al. (2000) 
suggested that open communication among team members should be strived. Hare et al. (2012) 
provided recommendations on how to alleviate safety communication problems. For example, 
group construction operatives who speak the same language into one crew; appoint a leader 
who can speak the host country language to serve as a translator; recruit onsite interpreter; and 
pair up a migrant worker with a worker influent in host country language and from the same 
country. Other researchers have also recognized that open and effective communication 
channels are necessary for improving health, safety and welfare of migrant construction 
workers (Dainty et al. 2007; Tutt et al. 2011). Loosemore and Lee (2002) found that 
communication with the EM workers can be improved by appointing a translator as the cultural 
gatekeeper from the EM workers but they were mindful that information may be lost or 
distorted if the translator did not receive any safety training (Rodrigues 2001).  
 
Provision for adequate training and education on health and safety is recognized as one of the 
most critical factor in reducing and preventing injuries (Brunette 2004; 2005). A number of 
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researchers have proposed safety training strategies for migrant workers including Rodrigues 
(2001); Loosemore and Lee (2002); Brunette (2004; 2005); Trajkovski and Loosemore (2006); 
Dainty et al. (2007); Bust et al. (2008); O’Connor et al. (2011); Ling et al. (2009; 2013); Tutt et 
al. (2011); Flynn (2014); Wong and Lin (2014); NIOSH and ASSE (2015). Trajkovski and 
Loosemore (2006) conducted an empirical study about migrant workers of the Australian 
construction industry and suggested that safety training should be provided in a range of 
languages. However, finding out how to provide effective safety training is critical to overcome 
safety disparities (O’Connor et al. 2011). The format and content of safety training and 
materials should be tailored for the migrant workers instead of simple translation of language 
(Brunette 2005).  Catholic Diocese of HK Diocesan Pastoral Centre for Workers (Kowloon) and 
Hong Kong Workers’ Health Centre (HKWHC) (2011) and Wong and Lin (2014) suggested that 
employers should produce safety materials in EM native language, including safety precautions 
for contingencies, safety rules and safety policy.  
 
Front-line supervisory safety leadership training schemes in large contracting companies in 
Hong Kong may have positive effects on improving safety performance including that of the 
EM workers (Ju and Rowlinson 2014). Biggs et al. (2013) investigated the safety leaders’ 
perceptions of safety culture in a large Australasian construction organization and identified 
safety leadership as a key factor for positive safety culture in the organization. The study of 
NIOSH and ASSE (2015) on OHS issues of young immigrant workers in the US suggested that 
migrant workers can build leadership skills through proper training programs. Recently a 
membership-based worker center in New Jersey implemented a capacity building program for 
migrant laborers to serve as peer safety leaders or “safety liaisons” to improve their 
communication, networking and leadership skills (Scruggs and Arroyo 2014).  
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Acculturation strategies for the EM workers would also be helpful for improving their safety 
and health. Acculturation can be defined as a “culture learning process experienced by 
individuals who are exposed to a new culture or ethnic group” (Organista et al. 2010: p. 102).  
Since, ethnicity, work stress and health are related (Health and Safety Executive Report 2005). 
The report of Health and Safety Executive Report (2005) shows that people were more likely to 
suffer from work stress and psychological distress when they experienced racial discrimination. 
Loosemore and Chau suggested that companies should review their equal opportunities policies 
to ensure that they are up-to-date, comprehensive, easy to understand, openly communicated 
and properly implemented Loosemore and Chau (2002, p. 100) so that the EM workers are not 
racially discriminated. Racial discrimination among the EM/migrant workers often happens 
(Loosemore and Chau 2002; Carlsson and Rooth 2007; Wong and Lin 2014) and it was 
suggested that policymakers need to examine the existing laws and regulations for avoiding 
discrimination against migrant workers and the employer should take some measures to 
formulate equal employment opportunities policy, understand migrant workers’ leave request 
for religious or ceremonial reason (Wong and Lin 2014). To break the barriers between local 
and EM workers, Flynn (2014) suggested providing English classes to the Latino immigrant 
workers and providing Spanish classes to native construction workers in the US. By doing so, 
both the Latino and local US workers can improve their language ability and break the 
communication barriers. It is likely that they will contact more frequently. 
 
To improve the safety and health of the migrant workers, Shinnar (2007) suggested that the 
immigrant workers should be provided with career development opportunities. Government and 
relevant departments should also take their responsibilities to ensure the safety of migrant 
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workers. In Hong Kong, the Labour Department plays their regulatory role, including informing 
the EM workers the relevant safety knowledge, regulating their employers for the sake of 
decreasing negligence on their safety, and ensuring that all large machine operators are 
provided with relevant safety training. It is suggested that the government and relevant 
organizations should cooperate with some EM community groups to organize activities for 
distributing occupational health and safety (OHS) information to the EM workers (Catholic 
Diocese of HK Diocesan Pastoral Centre for Workers (Kowloon) and Hong Kong Workers’ 
Health Centre (HKWHC) 2011). Flynn et al. (2013) recommended to build collaborative 
relationships between OHS organization in the US and Mexican Ministry of Foreign Affairs 
(having gained trust from Mexican migrant workers) for improving the safety performance of 
Mexican migrant workers. 
 
Research into the management of cultural diversity in the construction sector has been 
undertaken by earlier researchers in various regions such the UK, the US, Australia, the Middle 
East, Hong Kong and Singapore (Loosemore and Al-Muslamani 1999; Loosemore and Chau 
2002; Loosemore and Lee 2002; Gale and Davidson 2006; Dainty et al. 2007a; 2007b; Bust et 
al. 2008; Loosemore et al. 2011; Ling et al. 2013; Flynn 2014; Wong and Lin 2014). Owing to 
cultural diversity, it is necessary to adjust the safety strategies to suit the different traits of 
migrant workers (Ling et al. 2013). The strategies for resolving the cultural diversity problems 
include monitoring strictly for reducing the passive-aggressive temperament, training them to 
work safely, tailoring format and content of safety training according to different cultural 
backgrounds (Flynn 2014); managing the contract of engagement, building close relationship 
between project management and workers and so on (Ling et al.  2013). Phua et al. (2011); 
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Loosemore et al. (2011) pointed out that if cultural diversity managed properly it can improve 
workplace relations, productivity and safety as well as it can have a positive impact on 
creativity and innovation. This will make a significant contribution to a more socially 
sustainable industry.  
 
Comparing the number of occurrence of safety and health management strategies for the 
EM/migrant workers with similar semantic meanings in Table 1, it was found that open and 
effective communication, providing safety training in EM native languages, translation of safety 
and health materials in EM native languages, managing cultural and religious diversity as well 
as government and industry support are the most common strategies. These are believed to be 
key strategies for improving the safety performance of ethnic minorities. 
 
To effectively implement safety strategies for the EM workers, it is important to understand 
their current safety and health problems. Earlier studies have identified some safety and health 
problems of ethnic minorities (Chan et al. 2015); however insufficient studies have been carried 
out in Hong Kong to identify the strategies for improving the safety performance of the EM 
workers. It is also not known the relative importance and effectiveness of different management 
strategies adopted for workers from different countries. This study will therefore contribute to 
the knowledge gap and expand OHS practitioners’ approach about improving the workplace 
safety and health of the EM workers. 
 
Research methods 
A sequential mixed approach of both qualitative and quantitative methods was employed in this 
research to achieve two objectives. To achieve the first objective, qualitative approach in the 
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form of semi-structured interviews was carried out to derive the main categories of safety 
management strategies for improving the safety and health of the EM workers. To achieve 
objective two, which is to rank the relative importance of safety management strategies, a 
sequential quantitative research method in the form of two-round Delphi was employed. 
Semi-structured interviews 
Twenty two semi-structured face-to-face interviews were conducted with key representatives 
from both local and EM safety professionals. Semi-structured interview provides an interactive 
dialogue with the respondents to tap their experience (Marshall and Rossman 2011). The 
interviewees were selected based on their vast experience in managing the EM workers. A 
profile of the interviewees is showed in Table 2. The vast majority of the interviewees were 
working at managerial level whereas a few of them were at frontline supervisory positions. Five 
interviewees were expatriates at top management level. They were from different sectors 
including developers, contractors, Occupational Safety and Health Council (OSHC), Hong 
Kong Special Administrative Region (HKSAR) government. With the consent of the 
interviewees, all the interviews were digitally recorded and then transcribed. The interview data 
was coded by constant comparative method using QSR Nvivo 10 software. QSR NVivo 10 is a 
useful tool to organize and analyze the interview transcriptions and qualitative analysis (Hon et 
al. 2011; Forcada et al. 2014). Interview data of common key themes were initially coded 
together as the same category.  
 
Two rounds Delphi method 
Once the most common safety strategies were identified, the next step was to prioritize those 
strategies using a Delphi method. The Delphi technique is a structured and interactive process 
for gaining the consensus of a panel of experts on a particular topic and can be used for item 
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prioritization (Hallowell and Gambatese 2010; Smith et al. 2011; Biggs et al. 2013; Hardison et 
al. 2014). A two-round Delphi method was conducted with a group of safety experts who all 
had working experience with the EM workers. Table 3 shows the background of the expert 
panel. All the participants were working at senior management level with diverse experience in 
managing the EM workers from different nationalities. The expert panel was asked to rank the 
relative importance of strategies using a 5-point Likert scale, where ‘1’ represents strongly 
disagree and ‘5’ strongly agree. Then in the second round, group results were presented to the 
expert panel. Then the expert panel rated the strategies for the second time. The Delphi 
questionnaire was developed based on the categories identified from the interviews (Table 4). A 
sample of the Delphi questionnaire is shown in Appendix A.  
 
Data analysis 
Data was analyzed by the software PASW Statistics 20. Descriptive statistics was used for data 
analysis (Siegel and Castellan 1988; Sheskin 2011). The mean score rank is the most widely 
used (Lind et al. 2002). Because the number of strategies to be ranked was more than seven, so 
the Chi-square distribution was used to measure the degree of association and consistency of 
responses by the expert (Siegel and Castellan 1988).  
 
 [Insert Tables 2 and 3 here] 
 
Research findings 
Strategies identified from interviews 
This paper has identified fourteen common strategies for improving the safety and health of the 
EM construction workers in Hong Kong by twenty-two interviews and then prioritized them by 
a two rounds Delphi. Table 4 summarizes the strategies and their occurrences in the interviews. 
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Most frequently mentioned sub-categories were: S7. provide safety training in EM native 
languages; S3. government and industry associations should take an active role for promoting 
health and safety awareness of the EM workers; S1. employ EM safety supervisors, officers or 
managers; and S6. provide career growth and development opportunities for the EM workers . 
In general, large foreign contracting companies were found to be more mature in managing 
safety and health of the EM workers. They had more strategies for improving safety and health 
of the EM workers than small local contracting companies. For example, S1. employ EM safety 
supervisors, officers or managers and S7. provide safety training in EM native languages can 
only be found in large contracting companies. Most small and medium-sized contracting 
companies would only have S8. safety materials (e.g. documentation, notice, rules, regulations, 
safety policy, method statement) and S11. encourage to use more safety posters, pictograms, 
graphics and signage in EM languages strategies. 
 
[Insert Table 4 here] 
  
Strategy 7. Provide safety training in EM native languages 
A vast majority of the interviewees (N = 15) suggested that safety training for the EM workers 
should be conducted in their native languages or at least in English. Currently, safety training 
available to the EM workers is limited. Safety training is most likely delivered in Cantonese (a 
Chinese dialect commonly spoken in Hong Kong) and occasionally in English. Every 
construction worker in Hong Kong needs to have a Construction Industry Safety Training 
Certificate (green card) to work on a construction site. Some of the interviewees suggested that 
this green card training should be carried out in the native languages of the EM workers. For 
example, interviewee 5 commented that “toolbox talk and morning briefing should be 
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conducted in EM languages”. As interviewee 16 expressed, the need for safety training in the 
languages of the EM workers was well regarded by the OSHC in Hong Kong. Recently, the 
OSHC has been preparing a safety kit in different EMs languages. 
  
Strategy 3. Government and industry associations should take an active role for promoting 
health and safety awareness of the EM workers 
The government and industry associations can play a vital role for implementing the safety 
rules and regulation and can take initiatives for promulgating the health and safety awareness of 
the EM workers. Nine interviewees suggested that the government should put more efforts in 
promoting health and safety among the EM workers.  Interviewee 6 commented that “Normally 
a worker needs to wait for three months to attend a training course. This is too long. In three 
months, he may have already got injured. More resources should be put on safety training, no 
matter in English, Chinese or EM native language”. Some interviewees suggested that the 
government should take the lead to publish more safety promotion materials for the ethnic 
minorities. The Construction Industry Council (CIC), the OSHC and the Labour Department of 
the HKSAR government should consider organizing on-site safety talks. The Construction 
Industry Council Training Academy (CICTA) should provide more training courses for the EM 
workers to improve their skills. This will help the overall development of the construction 
industry. The challenge would be finding qualified safety training instructors who can speak the 
EM languages. 
 
Strategy 1. Employ EM safety supervisors, officers or managers 
Some interviewees suggested that if there were enough EM workers on one construction site 
then the contractors should employ a full-time EM safety supervisor or safety officer to cater 
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for the needs of the EM construction workers. Such as, interviewee 2 suggested that, “for a 
project with large number of EM workers, sub-contractors should employ a full-time EM safety 
supervisor. That EM safety supervisor would lead morning briefing and toolbox talk which 
would improve communication with EM workers”. However, this strategy may not be 
applicable for small contracting companies with a small group of EM workers. Small 
contracting companies cannot bear the cost of a full-time EM safety supervisor or officer. In 
that case, EM ganger would play an important role to disseminate safety information and 
facilitate onsite safety training. Some gangers are fluent in Cantonese and would be the bridge 
between local safety officer and the EM workers. As suggested by interviewee 5: “every day, 
the ganger should be present on the site. In the morning briefing, the ganger can help translate 
important safety messages for the EM workers and convey them to be aware of potential danger 
of the work”. However, the challenges for adopting this strategy would be that there are not 
enough EM gangers, not to mention qualified foremen, safety supervisor and safety officers in 
Hong Kong. Some interviewees advocated that the EM workers should be encouraged to 
receive safety training and get proper qualification to become a safety officer. The ganger of the 
same ethnicity is considered to be an important contact point in the team’s communication 
process. It is suggested that the CIC as a statutory industry coordinating body, should train 
more EM safety officers. 
 
Strategy 6. Provide career growth and development opportunities for the EM workers 
Some interviewees opined that the EM workers should be provided proper career growth and 
development opportunities. Interviewee 6 suggested that, “to help EMs to integrate into the 
construction industry, there should be a career path for them, from worker to ganger, foreman, 
and then supervisor. If just one company does this, they cannot integrate into the industry and 
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the society”. Interviewee 4 perceived that, “if EMs are given more authority and more 
employment opportunities, they will raise their safety level.” Some interviewees were of the 
view that everybody is the same on construction site and EM workers are also treated equally. 
Regardless of their ethnic background, if their performance is good, they are given equal career 
growth and development opportunities. 
Relative importance of strategies  
As shown in Table 5, the four most important strategies in round one Delphi survey were S3 
“Government and industry associations should take an active role for promoting health and 
safety awareness of the EM workers”; S13 “Ensure that EM ganger/leader is doing his job 
properly (e.g. communicating and explaining safety instructions into EM native language)”; S7 
“Provide safety training in EM native languages”; and S8 “Safety materials (e.g. documentation, 
notice, rules, regulations, safety policy, method statement) should be provided in EM native 
languages”; The three most important strategies in round two Delphi survey were S7 “Provide 
safety training in EM native languages”, S2 “Encourage the EM workers to learn local 
language” and S3 “Government and industry associations should take an active role for 
promoting health and safety awareness of the EM workers”. In contrast, S9 “Allocation of 
safety and health budget for the EM workers”; S10 “Use interpreters and translators as if 
deemed necessary for communication with the EM workers”; and S12 “Encourage the EM 
workers to use suggestion box more actively” were perceived to be the least important 
strategies in both rounds (Table 5). There were some remarkable changes in ranking in round 
two Delphi survey. S2 “Encourage EM workers to learn local language” was ranked as ninth in 
round one Delphi survey whereas it was ranked second in round two. The ranking of S8 “Safety 
materials should be provided in EM native languages” changed from the third in round one 
Delphi survey to the eleventh in round two. Similarly, S13 “Ensure that EM ganger/leader is 
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doing his job properly” changed from the top rank in the first round Delphi survey to the 
seventh in the second round. It is also note worthy that S6 “Provide career growth and 
development opportunities for the EM workers” was not highly ranked although it was 
mentioned by many interviewees (N = 8). 
 
 
Apart from the descriptive statistics, non-parametric marginal homogeneity test was conducted. 
Marginal homogeneity test was suitable to analyze the differences of ranking per safety strategy 
of the EM workers between the first and second round Delphi. According to the result of 
marginal homogeneity test, there is no significant difference of responses regarding the relative 
importance of each safety strategy between round one and round two of Delphi survey. Since 
the degree of freedom ( =13) is greater than 7, Chi-square 2 is more suitable than Kendall’s W 
for evaluating the association and consistency degree of experts’ responses and the critical Chi-
square 2 values at 95% and 99% level are 22.362 and 27.688 differently. With reference to 
Table 5, in Chi-square 2 value for round one Delphi survey was 25.492 (p value = 0.020), 
which is greater than  (22.362) but smaller than  (27.688). This indicates the expert 
panel had significant agreement regarding the ranking of relative importance of safety strategies 
at 0.05 level. Chi-square 2 value increased considerably to 35.083 (p value =0.001) and was 
larger than  (22.362) and  (27.688). The finding indicates significant improvement in 
association and consistency of ranking by the expert panel at 0.05 and 0.01 levels. 
 
[Insert Table 5 here] 
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Discussions 
In this study, twenty-two semi-structured interviews and two rounds of Delphi survey with 
eighteen expert panels identified and prioritized fourteen strategies for improving safety and 
health of the EM workers. A number of contextual factors would affect effective adoption of 
different strategies for improving safety and health of the EM workers. For example, type of 
project, scale of project, and background of contractors would affect the selection of strategies. 
Small and medium-sized contractors with only a few EM workers employed as general 
labourers do not have any strategy whereas large foreign contractors have more well-
established strategies for safety and health of the EM workers.  
 
The important strategies identified in round two Delphi survey reflected the strategies yet to be 
adopted by most of the stakeholders in the industry. Providing safety training in EM native 
language is considered one of the most important strategies in the second round Delphi survey 
as well as unveiled by majority of the interviewees (N=15). Currently most of the safety 
training and toolbox talks are provided in Chinese which might not be understood by majority 
of the EM workers. Chan et al. (2012; 2014) found that some of the EM workers may be able to 
understand some basic Cantonese but majority of them cannot comprehend written Chinese and 
their English is not high either. Strategies to address the language problems included safety 
training and material provided in English or in their native languages. In this study, it was 
observed that some contractors are providing morning briefing, toolbox talks in EM native 
languages as well as employed safety supervisor from the EM group. However, these types of 
initiatives were rare and there was inconsistency in policy across different sites. There was little 
indication that the construction companies were actively promoting the learning of Cantonese 
and English in ethnic minority groups, echoed to the findings of Loosemore and Lee (2002) in 
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the Australian and Singaporean construction industry. Similarly, results from a survey by 
Trajkovski and Loosemore (2006) with the Australian migrant workers indicate that mandatory 
safety training would be more effective if it was provided in the migrant workers own language 
and supplemented with translated print material. Further, it was also recommended that 
translation of health and safety information supported with pictures will be more useful. 
Similarly, Bust et al. (2008) indicate that audio-visual media could be a useful tool for 
communicating health and safety messages in multicultural contexts. Hare et al. (2012) also 
find out that safety images (pictorial aids) used on construction sites could be useful tools for 
communicating simple hazards and controls. A study by the Glasgow Caledonian University 
found that pictorial aids could be used to help migrant workers for avoiding hazardous 
situations (IOSH 2011). Moreover, Wong and Lin (2014) suggested that the EM workers should 
be provided language support as well as ensuring safety procedures and policies are clearly and 
accurately translated into EM native languages. 
 
As unveiled in the second round Delphi survey, (S2) “the EM workers are encouraged to learn 
local language”, was ranked second because this would provide them a sense of belonging as 
well as growth and development opportunities in the construction sector. Another important 
aspect of safety strategy was that (S3) “the government and industry associations should take an 
active role for promoting health and safety awareness among the EM workers”. This strategy 
was ranked first and second in both rounds of Delphi survey. Most of the experts (N = 9) 
asserted that the government and other industry associations should take a leading role for 
promoting OHS among the EM workers which echoed with the findings of previous studies. 
For example, Kartama et al. (2000) suggested that the government should play an active role for 
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promoting safety management in the construction industry. Similarly, the study of Tam et al. 
(2004) regarding the ways the government can support safety management found that the 
provision of financial support, strict legal enforcement, organizing training, effective inspection 
as well as establishing information system could be used for effective safety management.  
 
In this research some of the interviewees (N = 8) agreed that if there are enough EM workers on 
one construction site then the contractors should employ a full-time EM safety supervisor or 
safety officer to cater for the needs of the EM construction workers. That EM safety supervisor 
should lead morning briefing and toolbox talks which will help for a better communication with 
the EM workers. Since, migrant workers are often exposed to higher levels of health and safety 
risks than non-migrant workers (Trajkovski and Loosemore 2006), the supervisor can help 
translate important safety messages for the EM workers and convey them to be aware of 
potential danger of the work. This strategy was ranked ninth in the first round and fourth in the 
second round of Delphi survey. 
 
Most of the safety and health strategies focus on the communication and language issues of the 
EM workers whereas strategies relating to the cultural issues of EM workers have not gained 
enough attention. S5 “Promote ethnic integration and respect the EM workers’ cultural and 
religious values” was also ranked low by the respondents in both rounds Delphi survey and 
only four interviewees suggested this strategy. However, cultural factors, such as how migrant 
workers understand and approach work, safety, risk, and their relationship with their coworkers 
and employers, also contribute to OSH disparities among the EM workers (NIOSH and ASSE 
2015). Some people might think that culture and religion is trivial issue. However, these are 
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very important issues which may influence the harmony of working environment (Santoso 
2009). The workers should be provided opportunities to socialize with different cultures so they 
can understand the values, beliefs, rituals, expectations and superstitions which underpin them 
(Loosemore and Chau 2002). The EM workers celebrate different events and holidays that have 
specific cultural or religious value and significance to them (Phua et al. 2011). The employees 
should be given the option of ‘trading or swapping’ official public holidays for a day that is of 
cultural or religious significance such as Eid for Muslims, Tihar and Holi for Nepalese and 
Indian workers (Wong and Lin 2014). For example, since 2007 IBM Australia has implemented 
a ‘Floating Cultural Holiday Policy’, which allows employees to trade a gazetted public holiday 
for a day of particular significance (IBM Australia 2015), so the employees can strike a balance 
between their cultural and work commitment. 
 
Similarly, in this study a few respondents (N = 2) suggested, S10, “to use interpreters and 
translators if deemed necessary for effective safety communication between frontline workers 
and management”. If the construction site has employed sufficient number of EM workers then 
interpreters or translators should be employed for safety training and toolbox talks particularly 
if EM workers are involved at dangerous work sites. Although S10. “Use interpreters and 
translators as if deemed necessary for communication with the EM workers” was ranked the 
least important strategy in both rounds of Delphi survey but interpreters could play an important 
role for conveying safety messages to the EM workers. As Bust et al. (2008) suggested that 
usage of interpreters is a key initiative for communicating health and safety messages to the 
migrant workers. Further, it was noted that the main method of communication between 
frontline supervisors and EM workers relied heavily on ganger or team leader; but there was no 
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evidence to suggest that gangers received any formal training in being able to perform this 
function effectively. As for the role of interpreter or translator, it also relied upon the goodwill 
and personal capabilities of the ganger. Tutt et al. (2011) recommend that the role of interpreter 
and translator should be formally recognized within the industry, with formalized qualifications 
to denote levels of ability and responsibility. It should be ensured that the ganger or team 
leaders are well trained and doing their job properly. Ganger of the same ethnicity should be 
employed who is bi-lingual and able to understand technical terms used on the project site (Bust 
et al. 2008).  
 
S9 “Allocation of safety and health budget for the EM workers” was ranked very low by the 
expert panel in both rounds Delphi survey as well as only one interviewee suggested this 
strategy. It was also observed during the interviews that EMs are treated the same as the local 
workers, hence no separate budget is allocated for the EM workers. But it is very important that 
the public and private contractors should allocate separate safety budget for improving safety 
performance of the EM workers. Recently, the Hong Kong government has taken various 
measures to assist the EMs to join the local construction industry. For example, the OSHC has 
set up different training centres, the CICTA has developed a range of training courses in English 
for the EMs (Chan et al. 2012; 2014). The OSHC organized safety talks in Nepalese for the 
Nepali construction workers and safety promotional activities. The Labour Department and the 
OSHC published OSH posters and pamphlets in different EM languages including Urdu 
(Pakistani language), Nepalese, Indian dialects, Tagalog, Bahasa Indonesia and Thai, however 
these are not accessible to majority of the EM workers (Chan et al. 2015). 
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It could be observed in Table 5 that in both rounds of Delphi survey, the mean value score of all 
fourteen strategies are ranging between 3.22 and 4.17. This suggests that all the listed strategies 
are important to certain extant. Different interventions are needed from all stakeholders. These 
strategies should be incorporated into the method statements and implemented by main 
contractors as well as sub-sub contractors. To implement all the identified measures, 
management’s commitment about health and safety of the EM workers is very important. For 
example, one contractor initiated surprise safety monitoring visits known as ‘Fresh Pair of 
Eyes’ by one of the executive director on regular basis. A checklist is used to monitor the safety 
compliance. After the site visit, in-charge of the project is briefed on the findings and there is a 
scoring system of 100 marks. If the scores are less than 50 marks then the project in-charge or 
some of his delegates will have to do 50 hours of safety services. 
 
Conclusions and recommendations 
To conclude, this study identified fourteen strategies to improve safety and health of the EM 
workers. The three most important ones identified were “provide safety training in EM native 
languages”, “government and industry associations should play an active role for promoting 
health and safety awareness of the EM workers” and “encourage the EM workers to learn local 
language”. The results indicate that there is not a single strategy for improving the safety and 
health of the EM workers. Much of the existing safety and health communication is in Chinese 
but a few is in bilingual (i.e. Chinese and English). It is necessary to ensure that safety and 
health information is openly and clearly conveyed to multi-cultural, multi-lingual workforce. 
Safety communication will also depend on the quality of ganger, interpreter and EM safety 
supervisor/officer. Overall, it appears that ganger is the key person upon management relied on. 
However, informal reliance upon ganger in the construction industry may be dangerous in the 
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long term. To reduce the number occupational accidents, it is necessary to train the new as well 
as experienced EM workers in their native languages and provide them equal growth and 
development opportunities as well as a sense of belonging to company they are working for. 
Since there are few initiatives to provide safety training and safety material in EM native 
languages, it is not surprising that some public sector clients and major contractors are 
allocating some resources to cater for the needs of EM workers. The government must ensure 
that the employers are providing safety training in the language which workers can understand. 
The employer, Labour Department and other government agencies should recognize social 
divisions and heterogeneity. They must exert their responsibilities to ensure the OHS of its staff. 
They should also develop short and long term capacity building programmes. The cultural 
diversity should be used as an opportunity rather than a risk that could be harnessed through 
long-term and on-going management commitment. 
 
Since the number of EM workers is continuously increasing, it might be interesting to know 
how construction workers of different cultures understand and interpret health and safety 
messages; and how to properly train EM supervisors and safety officers is an important issue 
deserving further investigation. It is also suggested to fully analyze the potential usage of audio-
visual materials for communicating safety and health messages to the construction workers of 
different cultural backgrounds. 
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Table 1. Strategies for improving safety and health identified from the literature 
Strategies Authors Total 
1. Establish open and effective safety 
communication  
Miller et al. (2000); Loosemore and Lee (2002); Trajkovski and Loosemore (2006); 
Dainty et al. (2007); Ling et al. (2009; 2013); Tutt et al. (2011) 7 
2. Provide safety training in EM native 
language 
Rodrigues (2001); Loosemore and Lee (2002); Brunette (2004; 2005); Trajkovski and 
Loosemore (2006); Dainty et al. (2007); Bust et al. (2008); O’Connor et al. (2011); Ling 
et al. (2009; 2013); Tutt et al. (2011); Flynn (2014); Wong and Lin (2014); NIOSH and 
ASSE (2015) 
14 
3. Translate safety and health materials to EM 
native languages  
Loosemore and Chau (2002); Brunette (2004; 2005); Trajkovski and Loosemore (2006); 
Dainty et al. (2007); Bust et al. (2008); Catholic Diocese of HK Diocesan Pastoral 
Centre for Workers (Kowloon) and Hong Kong Workers’ Health Centre (HKWHC) 
(2011); Wong and Lin (2014) 
8 
4. Provide safety leadership opportunities Hare et al. (2012); Biggs et al. (2013); Ju and Rowlinson (2014); Flynn (2014); Scruggs and Arroyo (2014)  NIOSH and ASSE (2015) 6 
5. Use interpreter and/or translator 
Rodrigues (2001); Trajkovski and Loosemore (2006);  Loosemore and Lee (2002); 
Dainty et al. (2007); Bust et al. (2008); Tutt et al. (2011); Hare et al. (2012); Flynn 
(2014) 
8 
6. Use audio-visual methods for safety and 
health communication Trajkovski and Loosemore (2006); Bust et al. (2008); IOSH (2011); Hare et al. (2012) 4 
7. Cultivate positive corporate safety culture Loosemore and Chau (2002); Ju and Rowlinson (2014); Flynn (2014) 3 
8. Provide government and industry support 
Kartama et al. (2000); Loosemore and Chau (2002); Tam et al. (2004); Shinnar (2007); 
Catholic Diocese of HK Diocesan Pastoral Centre for Workers (Kowloon) and Hong 
Kong Workers’ Health Centre (HKWHC) (2011);  Ju and Rowlinson (2014); Flynn 
(2014); Wong and Lin (2014) 
8 
9. Manage cultural and religious diversity 
Loosemore and Al-Muslamani (1999); Loosemore and Chau (2002); Loosemore and 
Lee (2002); Gale and Davidson (2006); Dainty et al. (2007a; 2007b); Bust et al. (2008); 
Santoso (2009); Organista et al. (2010); Loosemore et al. (2011); Phua et al. (2011); 
Tutt et al. (2011); Ling et al. (2013); Flynn (2014); Wong and Lin (2014) 
15 
10. Manage racial discrimination against the 
EM workers 
Loosemore and Chau (2002);  Loosemore and Lee (2002); Health and Safety Executive 
Report (2005); Carlsson and Rooth (2007); Dainty et al. (2007); Wong and Lin (2014) 6 
11. Provide career growth and development 
opportunities for the EM workers Shinnar (2007) 1 
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Table 2. Profile of the interviewees 
Number of 
interviews Job title of interviewees Nature of organization Interviewees ethnicity 
1 Operational Safety Director Contractor French 
2 Safety & Environment Manager Contractor Local 
3 President Government statutory body Local 
4 Safety Officer Contractor Nepalese 
5 Director Safety Manger Contractor Local 
6 Health, Safety and Compliance Support Manger Contractor Local 
7 Group HSEQ Manager Contractor Local 
8 Engineer/Safety & Environmental Advisor HKSAR Government Local 
9 Senior Manager Safety & Health HKSAR Government Local 
10 Director Contractor British 
11 HSEQ Manager Contractor Local 
12 Senior Safety Manager Contractor Nepalese 
13 Project HSEQ Manager Contractor Local 
14 Senior HSE Manager Construction Material Company Local 
15 Deputy General Manager Safety & Security Contractor Local 
16 Consultant Government statutory body Local 
17 Construction Safety Engineer Client Local 
18 Director Contractor Local 
19 Manager-Project Safety Semi-government Local 
20 Safety Manager Consultancy Company Local 
21 Ganger Joint Venture Nepalese 
22 Head Corporate Health, Safety & Environment  Utility Service Company Local 
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Table 3. Background of the expert panel 
Expert 
panel Position Organization Working experience Working experience with EM workers 
1 Contracts Manager Contractor >20 years Indian 
2 Director Contractor >20 years Nepalese, Pakistani, Philippine, Indian 
3 Service Manager E&M contractor 16-20 years Nepalese 
4 Project Manager Contractor 6-10 years Nepalese, Pakistani, Philippine 
5 Project Officer Private developer 11-15 years Nepalese, Pakistani 
6 Project Manager Contractor >20 years Pakistani 
7 Engineer Contractor 1-5 years Nepalese 
8 Project Manager Contractor 16-20 years Nepalese, Pakistani, Philippine, Indian, Vietnamese 
9 Assistant PM Contractor 16-20 years Nepalese 
10 Project Director Contractor >20 years Nepalese, Philippine 
11 Director Contractor >20 years Pakistani 
12 Contracts Manager Contractor >20 years Nepalese 
13 Project Manager Project management consultant 16-20 years Nepalese, Pakistani, Philippine 
14 Assistant Project Manager Contractor 6-10 years Nepalese 
15 Assistant Project Manager Private developer 1-5 years Nepalese, Pakistani 
16 Site Engineer Contractor 6-10 years Nepalese 
17 Senior Engineer Contractor 16-20 years Nepalese, Pakistani, Korean 
18 Site Agent Contractor 1-5 years Pakistani 
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Table 4. Strategies for improving safety and health of EM workers emerged from semi-structured interviews 
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Table 5. Two rounds of Delphi survey results 
Main categories 
Round one Round two Marginal Homogeneity Test 
Mean Rank Mean Rank Std. MH Statistic 
Asymp. Sig. 
(2-tailed) 
S1. Employ EM safety supervisors, officers or managers 3.67 9 4.06 4 -1.698 0.09 
S2. Encourage the EM workers to learn local language 3.67 9 4.11 2 -1.569 0.117 
S3. Government and industry associations should take an 
active role for promoting health and safety awareness of the 
EM workers 
4.11 1 4.11 2 0 1 
S4. Open and frequent safety communication in EM native 
language 3.67 11 4.00 5 -1.279 0.201 
S5. Promote ethnic integration and respect the EM workers’ 
cultural and religious values 3.72 7 3.78 9 -0.333 0.739 
S6. Provide career growth and development opportunities for 
the EM workers 3.72 7 3.67 11 0.229 0.819 
S7. Provide safety training in EM native languages 3.89 3 4.17 1 -1.291 0.197 
S8. Safety materials (e.g. documentation, notice, rules, 
regulations, safety policy, method statement) should be 
provided in EM native languages 
3.89 3 3.67 11 0.943 0.346 
S9. Allocation of safety and health budget for the EM workers 3.65 12 3.28 14 1.606 0.108 
S10. Use interpreters and translators as if deemed necessary 
for communication with the EM workers 3.22 14 3.56 13 -1.095 0.273 
S11. Encourage to use more safety posters, pictograms, 
graphics and signage in EM languages 3.78 5 4.00 5 -0.853 0.394 
S12. Encourage the EM workers to use suggestion box more 
actively 3.33 13 3.89 7 -1.89 0.059 
S13. Ensure that EM ganger/leader is doing his job properly 
(e.g. communicating and explaining safety instructions into 
EM native language) 
4.11 1 3.89 7 1 0.317 
S14. Identify language abilities of the EM workers and 
manage them accordingly 3.78 5 3.72 10 0.186 0.853 
Number (N) 18 18 - - 
Actual calculated Chi-square value (2) 22.362 27.688 - - 
Critical value of Chi-square (2) 25.492 35.083 - - 
Degree of freedom ( ) 13 13 - - 
Level of significance ( ) 0.020 0.001 - - 
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Appendix A: Delphi survey sample 
 
Section A:  About the Respondent (Only overall statistical data will be compiled, i.e., individuals not identifiable ) 
 
1. Your current position:______________________________ 
2. Name of your organization: _______________________________ 
3. Nature of your organization: 
 HKSAR Government    Quasi-government     Private Developer    Contractor      
 Sub-contractor       Property/Facilities Management Company    
 Construction Industry Institute   Other pls. specify: _____________ 
4. Do you have any experience of working with ethnic minority construction workers? 
   Yes   No 
    If YES then in which group of ethnic minority workers and approximate number? 
 Nepalese (Number_____________)  Pakistani (Number_____________) 
 Philippines (Number _____________)  Indian (Number _____________) 
 Other pls. specify: _____________ 
5. How many years of working experience do you have in the construction industry?  
 <1 year   1-5 years   6-10 years  11-15 years  16-20 years  >20 years 
 
Section B:  Safety management strategies for improving the safety performance of EM workers 
(Only overall statistical data will be compiled, i.e., individuals not identifiable )  
Please rate the following statements based on a scale from 1 – 5, where “1” “Strongly disagree”, “3” 
“Neither agree nor disagree “and “5” represents “Strongly agree”.   
Please rate the relative frequency of the following measures to improve the safety 
performance of EM workers: 1 2 3 4 5 
1. Employ EM safety supervisors, officers or managers ☐ ☐ ☐ ☐ ☐ 
2. Encourage the EM workers to learn local language ☐ ☐ ☐ ☐ ☐ 
3. Government and industry associations should take an active role for promoting 
health and safety awareness of the EM workers ☐ ☐ ☐ ☐ ☐ 
4. Open and frequent safety communication in EM native language ☐ ☐ ☐ ☐ ☐ 
5. Promote ethnic integration and respect EM workers’ cultural and religious 
values ☐ ☐ ☐ ☐ ☐ 
6. Provide career growth and development opportunities for the EM workers ☐ ☐ ☐ ☐ ☐ 
7. Provide safety training in EM native languages ☐ ☐ ☐ ☐ ☐ 
8. Safety materials (e.g. documentation, notice, rules, regulations, safety policy, 
method statement) should be provided in EM native languages ☐ ☐ ☐ ☐ ☐ 
9. Allocation of safety and health budget for the EM workers ☐ ☐ ☐ ☐ ☐ 
10. Use interpreters and translators as if deemed necessary for communication 
with the EM workers ☐ ☐ ☐ ☐ ☐ 
11. Encourage to use more safety posters, pictograms, graphics and signage in EM 
languages ☐ ☐ ☐ ☐ ☐ 
12. Encourage the EM workers to use suggestion box more actively ☐ ☐ ☐ ☐ ☐ 
13. Ensure that the EM ganger/leader is doing his job properly (e.g. 
communicating and explaining safety instructions into EM native language) ☐ ☐ ☐ ☐ ☐ 
14. Identify language abilities of the EM workers and manage them accordingly ☐ ☐ ☐ ☐ ☐ 
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